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EXPOSURE CONTROL FOR 
MULTI-IMAGING SCANNER 

TECHNICAL FIELD 

The present disclosure relates to an exposure control sys 
tem for a multi-imaging scanner, and more speci?cally a 
selectable and prede?ned exposure control system for read 
ing multiple images. 

BACKGROUND 

Various electro-optical systems have been developed and 
used for reading optical indicia, such as barcodes. A barcode 
is a coded pattern of graphical indicia comprised of a series of 
bars and spaces of varying Widths, the bars and spaces having 
differing light re?ecting characteristics. The pattern of the 
bars and spaces encode information. Barcode may be one 
dimensional (e.g., UPC barcode) or two-dimensional (e.g., 
DataMatrix barcode). Systems that read, that is, image and 
decode barcodes employing imaging camera systems arc 
typically referred to as imaging-based barcode readers. 

Imaging-based barcode readers may be portable or station 
ary. A portable barcode reader is one that is adapted to be held 
in a user’ s hand and moved With respect to target indicia, such 
as a target barcode, to be read, that is, imaged and decoded. 
Stationary barcode readers are typically mounted in a ?xed 
position, for example, relative to a point-of-sales counter 
often referred to as a bi-optic scanner (based on multiple 
Windows and/or cameras), a slot scanner, or a single Window 
stationary scanner. 

Target objects, e. g., a product package that includes a target 
barcode, are moved or sWiped past one of the one or more 
transparent Windows and thereby pass Within a ?eld-of-vieW 
(“FOV”) of the stationary barcode readers. The barcode 
reader typically provides an audible and/or visual signal to 
indicate the target barcode has been successfully imaged and 
decoded. Sometimes barcodes are “presented”, as opposed to 
“sWiped”. This typically happens When the sWiped barcode 
failed to scan, so the operator tries a second time to scan it. 
A typical example Where a stationary imaging-based bar 

code reader would be utilized includes a point of sale counter/ 
cash register Where customers pay for their purchases. The 
stationary imaging-based barcode reader is typically 
enclosed in a housing that is installed in the counter and 
normally includes a vertically oriented transparent Window 
and/ or a horizontally oriented transparent WindoW, either of 
Which may be used for reading the target barcode af?xed to 
the target object, i.e., the product or product packaging for the 
product having the target barcode imprinted or af?xed to it. 
The sales person (or customer in the case of self-service check 
out) sequentially presents each target object’s barcode either 
to the vertically oriented Window or the horizontally oriented 
Window, Whichever is more convenient given the speci?c size 
and shape of the target object and the position of the barcode 
on the target object. 

Both the stationary and portable imaging-based barcode 
readers can be equipped With a plurality of imaging cameras 
that Will be referred to herein as a multi-camera, imaging 
based scanner, barcode reader, or multi-imager scanner. In a 
multi-imager scanner, each camera system typically is posi 
tioned behind one of the plurality of transparent Windows 
such that it has a different ?eld-of-vieW from every other 
camera system. While the ?elds-of-vieW may overlap to some 
degree, the effective or total ?eld-of-vieW (“TFV”) of the 
multi-imaging scanner is increased by adding additional cam 
era systems. Hence, there is a greater desirability of multi 
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2 
camera readers as compared to signal camera readers, Which 
have a smaller effective ?eld-of-vieW and require presenta 
tion of a target barcode to the reader in a very limited orien 
tation to obtain a successful, decodable image, that is, an 
image of the target barcode that is decodable. 
The camera systems of a multi-imaging scanner may be 

positioned Within the housing and With respect to the trans 
parent Windows such that When a target object is presented to 
the housing for reading the target barcode on the target object, 
the target object is imaged by the plurality of imaging camera 
systems, each camera providing a different image of the target 
object. One example of such a system is found in US. patent 
application Ser. No. 11/862,568 ?led Sep. 27, 2007 entitled 
MULTIPLE CAMERA IMAGING BASED BAR CODE 
READER that is assigned to the assignee of the present inven 
tion and is incorporated herein by reference. 

SUMMARY 

One example embodiment of the present disclosure com 
prises a multi-imaging scanner for imaging indicia located on 
target objects having a housing supporting one or more trans 
parent Windows and de?ning an interior region comprising 
one or more cameras for imaging indicia on target objects as 
the target objects approach a desired range of the multi 
imaging scanner. The multi-imaging scanner further com 
prises a sensor array associated With each of the one or more 
cameras for capturing a series of frames Within a respective 
?eld of vieW of each of the one or more cameras and a 
processor coupled to the one or more cameras for imaging and 
decoding the indicia on the target objects captured in the 
frames. The frames comprise a ?rst frame having a ?rst pre 
set exposure time and a second frame having a second pre-set 
exposure time such that ?rst and second pre-set exposure 
times are of different duration. 

Another example embodiment of the present disclosure 
includes a method of operating a multi-imaging scanner for 
imaging indicia located on target objects comprising support 
ing one or more transparent Windows in a housing that de?nes 
an interior region and imaging indicia located on target 
objects With one or more cameras as the target objects 
approach a desired range of the multi-imaging scanner. The 
method further comprises capturing a series of frames Within 
a respective ?eld of vieW of each of the one or more cameras 
With a sensor array associated With each of the one or more 

cameras and coupling a processor to the one or more cameras 

for imaging and decoding the indicia on the target objects 
captured in the frames by the one or more cameras. The 
method also includes allocating a ?rst frame in the frames 
With a ?rst pre-set exposure time and a second frame With a 
second pre-set exposure time such that ?rst and second pre 
set exposure times are of different duration. 

Yet another example embodiment of the present disclosure 
includes a multi-imaging system for imaging indicia located 
on target objects comprising a scanner having a housing sup 
porting one or more transparent Windows and de?ning an 
interior region having one or more cameras for imaging indi 
cia on target objects as the target objects approach a desired 
range of the multi-imaging scanner. The system further com 
prises a sensor array associated With each of the one or more 
cameras for capturing a series of frames Within a respective 
?eld of vieW of each of the one or more cameras and a 
processor coupled to the one or more cameras for imaging and 
decoding the indicia on the target objects captured in the 
frames by the one or more cameras. The system also includes 
a pick list programmed into the multi-imaging system having 
a plurality of pre-set exposure times to be selectively elected 
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by the processor for the frames for the one or more cameras 
each having a ?rst frame with a ?rst pre-set expo sure time and 
one or more subsequent frames having a subsequent pre-set 
exposure time wherein the sub sequent exposure time is 
selected from the plurality of pre-set exposure times. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other features and advantages of the 
present disclosure will become apparent to one skilled in the 
art to which the present disclosure relates upon consideration 
of the following description of the invention with reference to 
the accompanying drawings, wherein like reference numer 
als, unless otherwise described refer to like parts throughout 
the drawings and in which: 

FIG. 1, is a perspective view of a presentation-type multi 
imaging scanner constructed in accordance with one embodi 
ment of the present disclosure for reading multiple images 
having a vertical and a horizontal window through which 
target objects are view by multiple cameras within the multi 
imaging scanner that collectively form a scan ?eld; 

FIG. 2 a schematic block diagram of selected systems and 
electrical circuitry of a multi-imaging scanner constructed in 
accordance with one embodiment of the present disclosure; 

FIG. 3 is a graphical representation of one example 
embodiment comprising two frame exposure times over a 
desired range RD of one camera for one cycle in the multi 
imaging scanner; 

FIG. 4 is a ?owchart of an exemplary embodiment of the 
disclosure illustrating a process of alternating between pre 
set exposure times from frame-to-frame over a desired range 
RD of six cameras for one cycle in the multi-imaging scanner. 

FIG. 5 is ?owchart of an exemplary embodiment of the 
disclosure illustrating a process of alternating between a pre 
set exposure time from a ?rst frame to a second frame having 
an adjusted pre-set exposure time, the frames extending over 
a desired range RD of one camera for one cycle in the multi 
imaging scanner; 

FIG. 6 is a graphical representation of one example 
embodiment comprising a plurality of frame exposure times 
over a desired range RD of one camera for one cycle in the 
multi-imaging scanner; 

FIG. 7 is ?owchart of an exemplary embodiment of the 
disclosure illustrating a process of alternating and adjusting 
pre-set exposure times in the multi-imaging scanner; 

FIG. 8 is ?owchart of an exemplary embodiment of the 
disclosure illustrating a process for selecting optimal pre-set 
exposure times in the multi-imaging scanner; 

FIG. 9 is a perspective view of a presentation-type multi 
imaging scanner constructed in accordance with one embodi 
ment of the present disclosure; 

FIG. 10 is a perspective view of a presentation-type multi 
imaging scanner constructed in accordance with another 
embodiment of the present disclosure; 

FIG. 11 is a perspective view of a presentation-type multi 
imaging scanner constructed in accordance with another 
embodiment of the present disclosure; and 

FIG. 12 is a perspective view of a presentation-type multi 
imaging scanner constructed in accordance with another 
embodiment of the present disclosure. 

DETAILED DESCRIPTION 

The present disclosure relates to an exposure control sys 
tem for a multi-imaging scanner, and more speci?cally a 
selectable and prede?ned exposure control system for read 
ing multiple images. In particular, the present disclosure 
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4 
teaches a system, apparatus, and method for increasing scan 
ning productivity in view of variations in light and images 
re?ected off target images, barcodes, and indicia due to dif 
ferences in distances from the scanner or dissimilarities in the 
composition of the window or windows installed on scanners. 
The increase in scanning productivity (i.e., successful reading 
and decoding of target barcodes) despite signal variations 
based on target object distance, swipe speed (which produces 
image blur), and/or window composition (that may reduce 
barcode signal) is achieved by alternating between pre-set 
exposure times and/or pre-set intensity levels from frame-to 
frame for one or more of the cameras in the multi-imaging 
scanner of the disclosed imaging system. 
The pre-set times are established as a result of evaluating 

system parameters, such as variations in transmission rates of 
windows in the scanner or location of the target image or 
barcode to be scanned. 

With reference now to the ?gures, and in particular with 
reference to FIG. 1, there is depicted an exemplary embodi 
ment of an imaging system 10, comprising a multi-imaging 
scanner 12 for reading, that is, imaging and decoding target 
indicia 14. The target indicia 14 includes (1D) and (2D) 
barcodes, signatures, ?ngerprints, postal codes, hard and soft 
images, and the like, hereinafter referred to as “target barcode 
(s) 14” located on, for example, target objects 16 such as 
products, packages, and product containers. 

In the illustrated embodiment of FIG. 1, the multi-imaging 
scanner 12 is a presentation scanner or bi-optic scanner that is 
typically integrated into a sales counter that of a point-of 
sales system that includes, for example, a cash register, a 
touch screen visual display or other type user interface and a 
printer for generating sales receipts. The multi-imaging scan 
ner 12 includes a housing 18 depicted in FIG. 1 that supports 
two transparent windows, a horizontal window (“H”) and 
vertical window (“V”). In an alternative embodiment (not 
shown), the multi-imaging scanner 12 is a presentation scan 
ner having a single window either horizontally or vertically 
located in the housing 18. In yet another embodiment (not 
shown), the multi-imaging scanner 12 is a presentation scan 
ner having more than two windows supported in the housing 
18. 

In the illustrated exemplary embodiment, the multi-imag 
ing scanner 12 is stationary and image and decoder systems 
20 are supported within an interior region 22 of the housing 
18. The housing 18 further comprises an upper portion 24 for 
supporting the vertical window V and a base portion 26, 
supporting the horizontal window H. 
A plurality of imaging cameras 30 are located within the 

housing 18 of the multi-imaging scanner 12 that are coupled 
to the imager and decoder system 20. The plurality of imaging 
cameras 30 have a respective ?eld-of-view (FOV), extending 
from the window of multi-imaging scanner 12 either directly 
or with the aid of one or more mirrors 32 positioned within the 
housing 18. Further functions of the mirrors shown are 
described in further detail in US. patent application Ser. No. 
12/245,111 ?led Oct. 3, 2008 entitled BAR CODE READ 
ERS HAVING MULTIFOLD MIRRORS, which is assigned 
to the assignee of the present disclosure and is incorporated 
herein by reference in its entirety. The respective FOV and 
optical axis from each imaging camera 30 in the illustrated 
embodiment is different and each FOV collectively form an 
effective or total ?eld-of-view (TFV) of the multi-imaging 
scanner 12. The TFV may include overlapping FOVs between 
the cameras 30, despite each camera having a different optical 
axis for the respective FOV. 

In the illustrated embodiment of FIG. 1, the cameras 30 and 
mirrors 32 are located in both the upper portion 24 and base 
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portion 26 of the housing 18, but could be located in only the 
upper or base portions without departing from the spirit and 
scope of the claimed disclosure. The positioning of the cam 
eras 30 and mirrors 32 are such to allow each respective FOV 
to see different sides of the target object 16 and scan the target 
barcode 14 as it passes over one orboth of the windows, V and 
H, respectively. Further discussion of the positioning of the 
mirrors and cameras in a multi-imaging scanner can be found 
in Us. application Ser. No. 12/ 168,347 entitled MULTI 
IMAGING SCANNER FOR READING MULTIPLE 
IMAGES ?led Jul. 7, 2008, which is assigned to the assignee 
of the present disclosure and is incorporated herein by refer 
ence in its entirety. 

The imaging and decoding of the target barcode 14 is aided 
in the illustrated embodiment by an illumination system 34 
located in the housing 18 of the scanner 12. The illumination 
system 34 can be a single light emitting diode (LED), bank of 
LEDs, a single or combination of cold cathode lamp (CFL), 
and the like that facilitate the re?ection of the target barcode 
14 into the FOVs of the cameras 30 during the imaging and 
decoding process. In an alternative embodiment (not shown), 
the illumination system 34 is remotely located outside of the 
scanner 12 housing 18. 

In yet another embodiment (not shown), the imaging sys 
tem 10 is a portable-type multi-imaging scanner. The por 
table-type multi-imaging scanner is constructed such to allow 
it to be carried and used by a user walking or riding through a 
store, warehouse, or plant, while reading various symbology 
codes for stocking and inventory control purposes. However, 
it should be recognized that the imaging system 10 of the 
present disclosure, to be explained below, may be advanta 
geously used in connection with any type of imaging-based 
automatic identi?cation system including, but not limited to, 
bar code scanners, signature imaging acquisition and identi 
?cation systems, optical character recognition systems, ?n 
gerprint identi?cation systems, and the like. It is the intent of 
the present disclosure to encompass all such imaging-based 
automatic identi?cation systems. 

FIG. 2 is a schematic block diagram of selected systems 
and electrical circuitry 40 of the multi-imaging scanner 12 
that schematically represents the plurality of cameras 30 of 
FIG. 1 as imaging cameras C1, C2, C3, C4, C5, C6, which 
produce raw gray scale images, and an image processing 
system 42. The image processing system 42 includes one or 
more processors 44 and a decoder 46 that analyzes the gray 
scale images from the cameras and decodes imaged target 
barcodes 14, if present. The above processors 44 and decoder 
46 may be integrated into the multi-imaging scanner 12 or 
may be a separate system, as would be understood by one of 
skill in the art. 

In the exemplary embodiment, the plurality of cameras 30 
represented by C1-C6 arc coupled to an imager/decoder sys 
tem 20 (See FIG. 1) such as one or more printed circuit boards 
inside the housing 18 and each camera C de?nes a two dimen 
sional ?eld-of-view FV1, FV2, FV3, FV4, FVS, FV6. Posi 
tioned behind and adjacent to the windows H, V are the 
re?ective mirrors 32 (See FIG. 1) that help de?ne a given 
camera ?eld-of-view such that the respective ?elds-of-view 
FV1-FV6 pass from the housing 18 through the windows 
creating an effective total ?eld-of-view (“TFV”). The TFV 
forms a scan ?eld 50 (See FIG. 1) for the multi-imaging 
scanner 12 in a region of the windows H, V, outside the 
housing 18. 

Because each camera C1-C6 of the plurality of cameras 30 
has an effective working range WR (shown schematically in 
FIG. 2) over which a target barcode 14 may be successfully 
imaged and decoded, there is an effective target area (the scan 
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?eld 50) in front of the windows H,V. Within the scan ?eld 50, 
the target barcode 14 presented for reading may be success 
fully imaged and decoded. 
The imaging cameras C1-C6 are arranged such that their 

?eld-of-views FV1-FV6 makes it impossible for a target bar 
code 14 to move through the scan ?eld 50 without being seen 
by at least one imaging camera. In the exemplary multi 
imaging scanner 12, three of the cameras C4-C6, look out of 
a vertical window V and three cameras C1-C3 look out of a 
horizontal window H and their ?eld-of-views collectively 
form the scan ?eld 50. In use, a user slides a package or 
container 16 having a target barcode 14 through the scan ?eld 
50 in front of the windows. The target object 14 may be visible 
to cameras behind the vertical window, or to cameras behind 
the horizontal window, or both. The target barcode 14 may 
move through the center of the scan ?eld 50 of the cameras, or 
through one end or the other of the scan ?eld. 

Each camera assembly C1-C6 of the plurality of cameras 
30 associated with the imaging system 10, captures a series of 
image frames of its respective ?eld of view FV1-FV6 (See 
FIG. 2). The series of image frames for each camera assembly 
C1-C6 is shown schematically as IF1, IF2, IF3, IF4, IFS, IF6 
in FIG. 2. Each series of image frames IF1-IF6 comprises a 
sequence of individual image frames generated by a respec 
tive sensor array 48 associated with each of the respective 
cameras C1-C6 of the plurality of cameras 30. As seen in the 
drawings, the designation IF1, for example, represents mul 
tiple successive images obtained from the camera C1. As is 
conventional with imaging cameras, the image frames IF1 
IF6 are in the form of respective digital signals representative 
of raw gray scale values generated by each of the camera 
assembly C1-C6. 
The exemplary illumination system 34 has one or more 

high energy light emitting diodes that are associated with 
each of the cameras C1-C6. In an alternative embodiment (not 
shown), the illumination system 34 is made up of cold cath 
ode ?uorescent lamps (CCFLs) or a combination of LEDs 
and CCFLs. 

In accordance with one use, either a sales person or a 
customer will present a product or container 16 selected for 
purchase to the housing 18. More particularly, a target bar 
code 14 imprinted or a?ixed to the product or product’s 
container 1 6 will be presented in a region near the windows H, 
V into the scan ?eld 50 for reading, that is, imaging and 
decoding of the coded indicia of the target object. Upon a 
successful reading of the target barcode 14, a visual and/or 
audible signal will be generated by the multi-imaging scanner 
12 to indicate to the user that the target barcode 14 has been 
successfully imaged and decoded. The successful read indi 
cation may be in the form of illumination of a light emitting 
diode (LED) 52 (FIG. 2) and/ or generation of an audible 
sound by a speaker 54 upon generation of an appropriate 
signal from the decoder 46. 
The image processor or processors 44 controls operation of 

the cameras C1-C6. The cameras C1-C6, when operated dur 
ing an imaging system, generate digital signals 56. The sig 
nals 56 are raw, digitized gray scale values that correspond to 
a series of generated image frames for each camera. For 
example, for the camera C1, the signal 56 corresponds to 
digitized gray scale values corresponding to a series of image 
frames IF1. For the camera C2, the signal 56 corresponds to 
digitized gray scale values corresponding to a series of image 
frame IF2, and so on. The digital signals 56 are coupled to a 
bus interface 58, where the signals are multiplexed by a 
multiplexer 60 and then communicated to a memory 62 in an 
organized fashion so that the processor knows which image 
representation belong to a given camera. 
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The image processors 44 access the image frames IF1-IF6 
from memory 62 and search for image frames that include an 
imaged target barcode 14'. If the imaged target barcode 14' is 
present and decodable in one or more image frames, the 
decoder 46 attempts to decode the imaged target barcode 14' 
using one or more of the image frames having the imaged 
target barcode 14' or a portion thereof. 

Each camera of the plurality of cameras 30 includes a 
charged coupled device (“CCD”), a complementary metal 
oxide semiconductor (“CMOS”), or other imaging pixel 
array, operating under the control of the imaging processing 
system 42. In one exemplary embodiment, the sensor array 
comprises a two-dimensional (“2D”) CMOS array with a 
typical size of the pixel array being on the order of 752x480 
pixels. 

The multi-imaging scanner 12 circuitry 40 includes an 
imaging arrangement 64, the memory 62, and a power supply 
66. The power supply 66 is electrically coupled to and pro 
vides power to the circuitry 40 of the multi-imaging scanner 
12. Optionally, the multi-imaging scanner 12 may include an 
illumination system 34 (shown schematically in FIG. 2) that 
provides illumination to illuminate the effective total ?eld 
of-view and scan ?eld 50 to facilitate obtaining an image 14' 
of a target barcode 14 that has suf?cient resolution and clarity 
for decoding. 

For each camera assembly C1-C6, electrical signals are 
generated by reading out of some or all of the pixels of the 
pixel array after an exposure period generating the gray scale 
value digital signal 56. This occurs as follows: within each 
camera, the light receiving photosensor/pixels of the sensor 
array are charged during an exposure period. Upon reading 
out of the pixels of the sensor array, an analog voltage signal 
is generated whose magnitude corresponds to the charge of 
each pixel read out. The image signals 56 of each camera 
assembly C1-C6 represents a sequence of photosensor volt 
age values, the magnitude of each value representing an inten 
sity of the re?ected light received by a photosensor/pixel 
during an exposure period. 

Processing circuitry of the camera assembly, including 
gain and digitizing-circuitry, then digitizes and coverts the 
analog signal into a digital signal whose magnitude corre 
sponds to raw gray scale values of the pixels. The series of 
gray scale values GSV represent successive image frames 
generated by the camera assembly. The digitized signal 56 
comprises a sequence of digital gray scale values typically 
ranging from 0-255 (for an eight bit A/D converter, i.e., 
28:256), where a 0 gray scale value would represent an 
absence of any re?ected light received by a pixel during an 
exposure or integration period (characterized as low pixel 
brightness) and a 255 gray scale value would represent a very 
intense level of re?ected light received by a pixel during an 
exposure period (characterized as high pixel brightness). In 
some sensors, particularly CMOS sensors, all pixels of the 
pixel array are not exposed at the same time, thus, reading out 
of some pixels may coincide in time with an exposure period 
for some other pixels. 
As is best seen in FIG. 2, the digital signals 56 are received 

by the bus interface 58 of the image processing arrangement 
64, which may include the multiplexer 60, operating under 
the control of an ASIC 68, to serialize the image data con 
tained in the digital signals 56. The digitized gray scale values 
of the digitized signal 56 are stored in the memory 62. The 
digital values GSV constitute a digitized gray scale version of 
the series of image frames IF1-IF6, which for each camera 
assembly C1-C6 and for each image frame is representative 
of the image projected by the imaging lens assembly onto the 
pixel array during an exposure period. If the ?eld-of-view of 
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the imaging lens assembly includes the target barcode 14, 
then a digital gray scale value image 14' of the target barcode 
14 would be present in the digitized image frame. 
The decoding circuitry 42 then operates on selected image 

frames and attempts to decode any decodable image within 
the image frames, e.g., the imaged target barcode 14'. If the 
decoding is successful, decoded data 70, representative of the 
data/ information coded in the target barcode 14 may then be 
processed or output via a data port 72 to an external computer; 
which also may communicate data to the reader used in repro 
gramming the camera used to detect objects. A successful 
decode can also be displayed to a user of the multi-imaging 
scanner 12 via a display output 74. Upon achieving a good 
read of the target barcode 14 was successfully imaged and 
decoded, the speaker 54 and/or an indicator LED 52 may then 
be activated by the multi-imaging scanner circuitry 40 to 
indicate to the user that the target barcode 14 has successfully 
read. 

In conventional multi-imager scanners, light re?ected off 
the barcodes and received by the imagers can vary due to 
variations in distance from the scanner or variations in com 
position in the window glass that is selected for installation on 
the scanner. For example, the scanner windows might consist 
of tempered glass that transmits approximately 90% of light, 
or of glass with a scratch resistant diamond-like coating 
(DLC), which transmits light at 70% e?iciency, or the win 
dows can consist of a thin sheet of sapphire that is laminated 
to a glass substrate. Sapphire windows transmit approxi 
mately 84% of light at the wavelength of the LED illumina 
tion system used in imaging scanners (typically around 630 
nm). Scanners with horizontal windows, such as Bi-Optic or 
horizontal mini slot scanners can be purchased with any kind 
of window, depending on the end users needs, and accord 
ingly a scanner design of the present disclosure is constructed 
as described in more detail below to accommodate the various 
window transmission e?iciencies. 

In the illustrated embodiment of FIGS. 1 and 2, one 
approach to increasing scanning productivity (i.e., successful 
reading and decoding of target barcodes) despite signal varia 
tions based on target object 16 distance, swipe speed (which 
produces image blur), and/or window composition (that may 
reduce barcode signal) is to alternate between pre-set expo 
sure times and/ or pre-set intensity levels from frame-to -frame 
for one or more of the cameras 30 in the multi-imaging 
scanner 12. For example, FIG. 3 depicts a graphical represen 
tation of one example embodiment comprising two frame 
exposure times “t” that cover a desired range “RD” for each of 
the six cameras 30 (Cl-C6) for one cycle in the multi-imaging 
scanner 12. The desired range RD covers the working area 
illustrated by the scan ?eld 50 in FIG. 1 or the working area 
based on variations in window transmission, resulting from 
different glass compositions between scanners 12. 
The desired range RD in the illustrated example embodi 

ment of FIG. 3 comprises a ?rst and second frame, designated 
by F 1 and F2, respectively and is repeated during the imaging 
and decoding of the scanner 12 until a successful decoding of 
the target barcode 14 is achieved. Both the ?rst and second 
frames, F1, F2, respectively comprise a pre-set exposure time 
for each of the cameras 30 (Cl-C6) represented by area “a”. 
The remainder of time in the ?rst frame Fl not consumed by 
the pre-set exposure time “a” (allocated for each of the cam 
eras) is ?lled by the imaging and decoding process of the 
images obtained by the cameras. If the exposure time “a” for 
each of the cameras 30 (Cl-C6) of the ?rst frame F1 is not 
suf?cient in duration, it might not yield a decodable target 
barcode 14. In such a situation, the decoding process contin 
ues to the second frame F2 that includes a new pre-set expo 
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sure time of a different duration than the ?rst frame for each 
of the cameras 30 (Cl-C6), represented by the area “a"’. In the 
illustrated embodiment, the new pre-set time is of longer 
duration for each camera 30 in the second frame F2 than the 
duration of the pre-set time in the ?rst frame Fl. In one 
embodiment, the pre-set expo sure time is adjusted by increas 
ing the exposure duration, creating an adjustable pre-set time 
represented by the area “a"’ in the second frame. The amount 
of adjustment in the pre-set exposure time can be obtained 
from a pre-de?ned pick list programmed into the imaging 
systems’ 10 software or ?rmware located in the processor 44 
or in a remote processor (not shown) as would be understood 
by one skilled in the art. In the illustrated embodiment, the 
second frame F2 provides a successful read of the target 
barcode 14. 

The combination of frames F1 and F2 should illustrate the 
imaging systems’ 10 capability to alternate between two (or 
possibly more) pre-set and selectively pre-set exposure levels 
that cover the desired range RD or variations in the window’ s 
light transmission rates in the scanner 12. In the illustrated 
example embodiment of FIG. 3, the exposure times of each of 
the cameras 30 (C1-C6) is in an approximate range of 1A ms 
(250 micro seconds) to 1/2 ms (500 micro seconds) in the ?rst 
frame, F 1 and increased in frame two, F2 to a pre-set amount, 
for example a few micro seconds to several hundred micro 
seconds and each frame operates, for example around 16 ms. 
In yet another example embodiment, the pre-set exposure 
duration “a” in the ?rst frame Fl differs for each camera 30 
(Cl-C6) and are increased or decreased to a second pre-set 
“a"’ that differs for each camera in the second frame F2. 

Switching between the pre- set expo sures illustrated in FIG. 
3, advantageously eliminates the possible need for auto-ex 
posure control in the imaging scanner 12. In addition, the 
switching between the pre-set exposures illustrated in FIG. 3 
provides a superior imaging system 10 when compared to a 
single exposure scanning system, in that, the imaging system 
10 may allow for more depth of ?eld of the cameras 30 with 
virtually no additional cost to the imaging system 10. 

In another example embodiment illustrated in FIG. 3, the 
areas “a” and “a"’ for each of the cameras 30 represent, not the 
pre-set exposure duration, but instead represent the pre-set 
intensity value of the exposure upon the pixel array in the 
sensors 48. In this exemplary embodiment, an increase in the 
pre-set intensity that results from a change in the illumination 
source 34 in combination with a ?xed exposure duration 
increases the depth ?eld for the target object to obtain a 
successful read by the imaging scanner 12. In yet another 
example embodiment illustrated in FIG. 3, the areas “a” and 
“a"’ for each of the cameras 30 represent a combination of 
both a pre-set exposure durations and pre-set intensity values 
of the exposure upon the pixel array in the sensor 48. By the 
illustrated example embodiment having pre-set exposure 
duration, intensity, or a combination thereof, allows for the 
advantageous reduction of hardware in conventional scanners 
such as automatic gain control circuits “AGC”. 

FIG. 4 is a ?owchart of an exemplary embodiment of the 
disclosure relating to FIG. 3, illustrating a process 90 of 
alternating between pre-set exposure times from frame-to 
frame over a desired range RD of six cameras for one cycle in 
the multi-imaging scanner 12, all of which are operating the 
process 90 independently. At 92, the ?rst frame of the imaging 
scanner 12 is executed with a pre-set exposure duration “a”. 
At 94, the second frame of the imaging scanner 12 is executed 
with a pre-set expo sure duration of “a"’, wherein the expo sure 
duration in both frames can be different values between each 
respective camera 30 (C1-C6) and can be longer or shorter in 
duration in the second frame. 
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Yet another embodiment relating to FIG. 4 includes addi 

tional “n” frames with an equal number of “n” pre-set expo 
sure times or pre-set intensities that cycle between frames for 
each camera until a successful read of the target barcode 14 is 
obtained, the scanner “times out”, or the scanner reverts into 
a low-power mode. 

FIG. 5 is ?owchart of an exemplary embodiment of the 
disclosure relating to FIG. 3, illustrating a process 100 of 
alternating between a pre-set exposure time from a ?rst frame 
to a second frame having an adjusted pre-set exposure time, 
the frames extending over a desired range RD of one or more 
cameras for one cycle in the multi-imaging scanner. In par 
ticular, a process 100 shown for an imaging system 10, alter 
nating between pre- set expo sure times from frame-to-frame. 
At 102, a ?rst frame is set with a pre-set exposure time. At 
104, an attempt to read, that is, image and decode a target 
barcode within the ?rst frame is made. At 106, a determina 
tion is made on whether the target barcode was successfully 
read with the ?rst frame. If the determination at 106 is an 
af?rrnative, the process 100 continues by reading the next 
target barcode at 108 and restarts the process 100 by returning 
to step 102. If the determination at 106 is negative, an adjust 
ment is made to the pre-set exposure duration associated with 
a second frame at 110. At 112, an attempt to read the target 
barcode is made with the second frame. 

Illustrated in FIG. 6 is a graphical representation of another 
example embodiment comprising a plurality of exposure lev 
els represented by “n” frames exposure times “t” that cover a 
desired range RD of one or more cameras 30 for one cycle in 
the multi-imaging scanner 12. The desired range RD covers 
the working area illustrated by the scan ?eld 50 in FIG. 1 or 
the working area based on variations in window transmission 
resulting from different glass compositions between scanners 
12. The frames, F 1, F2, and F”, include differing and selec 
tively adjustable pre-set exposure times represented by areas 
“a”, “a"’, and “a””, respectively. 

In the example embodiment of FIG. 6, the selectively 
adjustable pre-set times are increased from “a” to “a"’ and to 
“a"’ to “a””, if the respective frame for any of the cameras 30 
(C1-C6) is unable to successfully read a target barcode 14. 
Alternatively, the selectively adjustable pre-set times can, in 
addition to being increased, decrease to achieve the maxi 
mum required exposure time for a frame based on the distance 
of the target object 16 in the scan ?eld 50, the composition of 
the glass in the window covering the cameras 30, or a com 
bination thereof. The amount of adjustment in the pre-set 
exposure time can be obtained from a pre-de?ned pick list 
programmed into the imaging systems’ 10 software or ?rm 
ware located in the processor 44 or in a remote processor (not 
shown) as would be understood by one skilled in the art. 

In another example embodiment illustrated in FIG. 6, the 
areas “a”, “a"’, and “a”” for each of the cameras 30 represent, 
not the selectable pre-set exposure duration, but instead rep 
resent a selectable pre-set intensity value of the exposure 
upon the pixel array in the sensor 48. In this exemplary 
embodiment, an increase in the pre-set intensity that results 
from a change in the illumination source 34 in combination 
with a ?xed exposure duration increases the depth ?eld for the 
target object to obtain a successful read by the imaging scan 
ner 12. In yet another example embodiment illustrated in FIG. 
6, the areas “a”, “a"’, and “a”” for each of the cameras 30 
represent a combination of both a selectable pre-set exposure 
durations and selectable pre-set intensity values of the expo 
sure upon the pixel array in the sensors 48. By the illustrated 
example embodiment having selectable pre-set exposure 
duration, intensity, or a combination thereof, allows for the 
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advantageous reduction of hardware in conventional scanners 
such as automatic gain control circuits “AGC”. 

In yet another example embodiment, not all imaging cam 
eras 30 have more than one exposure time in the imaging 
system 10 comprising the multi-imaging scanner 12. This 
could be as a result of the close proximity of the working 
range (scan ?eld 50 See FIG. 1) to the respective single 
exposure time camera or cameras. This could also be as a 

result of the single exposure camera or cameras being located 
behind a highly transmitting glass window. 

The illustrated example embodiments of FIGS. 3 and 6, the 
frame exposure rates over the desired range RD are high 
enough that when a frame is missed because for example, the 
target object 16 comprising the target barcode 14 is rapidly 
swiped across the scanner 12, the target barcode is still cap 
tured as it passes through the scan ?eld 50 with a subsequent 
frame in the desired range RD. Frame exposure rates in con 
ventional camera arc approximately 60 frames per second 
(fps) and, the above example embodiments of FIGS. 3 and 6 
will work well with conventional cameras when the target 
barcode dwells in the scan ?eld 50 to achieve several frame 
durations. The above example embodiments of FIGS. 3 and 6 
will also work well during a rapid swipe of the target barcode 
14 through the scan ?eld 50 using a high speed swipe scanner 
that operates at 1.5 to 2 times 60 (fps). 

In another example embodiment, it is possible to change to 
a pre- set exposure time in accordance with the light transmis 
sion ef?ciency of the scan window, such as the vertical win 
dow V or horizontal window H illustrated in FIG. 1. For 
example, if a DLC window is being used, a pre-set, but 
selectable exposure time can be set to, for example 400 micro 
seconds. However, if the window type is change to a sapphire 
window, the pre-set selectable time is set to approximately 
250 micro seconds because of the superior light transmission 
sapphire window over the properties of the DLC window. If a 
single exposure time is not suf?cient to cover the desired 
range RD of the product for each possible type of window, the 
exemplary embodiment desirably allows the imaging system 
to alternate exposure times as previously illustrated in FIGS. 
3 and 6, but at different levels depending on the window 
composition in the scanner 12. 

The selectability of different pre-set exposure times as a 
function of different glass window compositions or distances 
to the target object is further illustrated in the example 
embodiment of FIG. 7. In the illustrated example embodi 
ment of FIG. 7, a process 120 is shown for selecting different 
pre-set exposure times for one of the plurality of cameras 30, 
all of which are operating the process 120 independently. At 
122, an attempt is made by the multi-imaging scanner 12 to 
read, that is image and decode a target barcode. At 124, a 
determination is made as to whether the pre-set exposure time 
is long enough to cover the desired working range RD. If the 
determination at 124 is an af?rmative, the target barcode is 
read at 126 and the process 120 is returned to step 122. If the 
determination at 124 is negative, the next highest pre-set 
exposure time is selected from a pick list, and the process 
returns to the determination at 124. The process 120 can occur 
in a single frame or between frames for one or more cameras 
30. 

The selectability of different pre-set exposure times as a 
function of different glass window compositions or distances 
to the target object is further illustrated in another example 
embodiment in FIG. 8. In the illustrated example embodi 
ment of FIG. 8, a process 130 is shown for selecting optimal 
pre-set exposure times for one of the plurality of cameras 30, 
all of which are operating the process 130 independently. At 
132, an attempt is made by the scanner 12 to read, that is 
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image and decode a target barcode. At 134, a determination is 
made as to whether the pre-set exposure time is long enough 
to cover the desired working range R D. If the determination at 
134 is an af?rmative, the next lowest exposure time is selected 
at 136 from a pick list and the process repeats until a negative 
determination occurs at 134. If the determination at 134 is a 

negative, the next highest pre-set exposure time is selected at 
138 from a pick list, and the process advances to a second 
determination at 140 where it repeats until an af?rmative 
determination at 140 is made at which time the target barcode 
with the optimum pre-set exposure time is read at 142. The 
process 130 can occur in a single frame or between frames for 
one or more cameras 30. 

In the illustrated embodiments of FIGS. 7 and 8, the pick 
list can be a prede?ned list written into programmable read 
able media such as software or ?rmware coupled to the 
decoding system 20. Alternatively, the pick list can be a 
prede?ned list programmed onto for example, ?ash Read 
Only Memory (ROMs) or as a binary image ?le that can be 
pro grammed by a user and embedded into the microprocessor 
44, or image processing system 42. 

Illustrated in FIG. 9 is one example embodiment illustrat 
ing the multi-imaging scanner 12 capable of identifying the 
type of window installed such that the pre-set, but selectable 
exposure time for the type of window detected in the scanner 
12 is properly chosen. The multi-imaging scanner 12 is con 
structed such that the vertical V and horizontal H windows 
include speci?c indicia 202, such as a barcode, indicating the 
composition of respective window to which it is attached. In 
the illustrated embodiment of FIG. 9, the barcode 202 is 
located on or inside the window, wherein at least one of the 
cameras 30 can read, that is image and decode the information 
so that the type of glass for each location is known to the 
scanner 12 (i.e., the logic and software located for example in 
the processor 44 or image processing system 42) and the 
selectable pre-set exposure time is selected accordingly. In 
yet another example embodiment, the pre-set exposure time 
is selected such that the scanner 12 operates at a maximum 
predetermined exposure time for the type of window identi 
?ed by the process shown in FIG. 9. In another example 
embodiment, the barcode 202 directly indicates to the imag 
ing system 10 and scanner 12 the maximum exposure time 
that should be used for the type of window identi?ed by the 
process shown in FIG. 9. 

FIG. 10 is an alternative example embodiment illustrating 
the multi-imaging scanner 12 capable of identifying the type 
of window installed such that the pre-set, but selectable expo 
sure time for the type of window detected is properly chosen. 
In particular, the multi-imaging scanner 12 is constructed 
such that adjacent to the vertical V and horizontal H windows 
is speci?c indicia 204, such as a barcode, indicating the com 
position of respective window to which it is attached. In the 
illustrated embodiment of FIG. 10, the barcode 204 is located 
adjacent to the window, such as on each window frame 206, 
wherein at least one of the cameras 30 can read, that is, image 
and decode the information so that the type of glass for each 
location is known to the scanner 12 and the selectable pre-set 
expo sure time is selected accordingly. In yet another example 
embodiment, the pre-set exposure time is selected such that 
the scanner 12 operates at a maximum predetermined expo 
sure time for the type of window identi?ed by the process 
shown in FIG. 10. In another example embodiment, the bar 
code 204 directly indicates to the imaging system 10 and the 
scanner 12 the maximum exposure time that should be used 
for the type of window identi?ed by the process shown in 
FIG. 10. 
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FIG. 11 is an alternative example embodiment illustrating 
the multi-imaging scanner 12 capable of identifying the type 
of window installed such that the pre-set, but selectable expo 
sure time for the type of window detected is properly chosen. 
In particular, the multi-imaging scanner 12 is constructed 
such that adjacent to the vertical V and horizontal H windows 
is speci?c sensor 208, such as a magnetic sensor (e.g., reed 
switch or hall effect sensor) that detects the presence of a 
magnet 210 located in the frame 206 of the window. The 
detection of the magnet 210 acts as an indication of a particu 
lar composition of window and the absence of the magnet 
would indicate yet another composition of window and the 
pre-set exposure time is selected accordingly. In yet another 
example embodiment, the pre-set exposure time is selected 
such that the scanner 12 operates at a maximum predeter 
mined exposure time for the type of window identi?ed by the 
process shown in FIG. 11. In another example embodiment, 
the presence of the magnet 210 or its absence directly indi 
cates to the imaging system 10 and scanner 12 the maximum 
exposure time that should be used for the type of window 
identi?ed by the process shown in FIG. 11. 

FIG. 12 is an alternative example embodiment illustrating 
the multi-imaging scanner 12 capable of identifying the type 
of window installed such that the pre-set, but selectable expo 
sure time for the type of window detected is properly chosen. 
In particular, the multi-imaging scanner 12 is constructed 
such that adjacent to the vertical V and horizontal H windows 
is a speci?c optical sensor 212 capable of reading, that is 
imaging and decoding indicia 214 located on the particular 
window, indicating the composition of respective window to 
which the indicia is attached. In the illustrated embodiment of 
FIG. 12, the indicia 214 is located on or inside the window 
wherein a respective optical sensor 212 can read it, that is 
image and decode the information so that the type of glass for 
each location is known to the scanner and the selectable 
pre-set exposure time is selected accordingly. As shown in the 
horizontal window H, the absence of indicia 214 in the area 
220 near the sensor could also provide an indication to the 
imaging system 10 the composition of the glass in the win 
dow. In yet another example embodiment, the pre-set expo 
sure time is selected such that the scanner 12 operates at a 
maximum predetermined exposure time for the type of win 
dow identi?ed by the process shown in FIG. 12. In another 
example embodiment, the indicia 214 directly indicates to the 
imaging system 10 and scanner 12 the maximum exposure 
time that should be used for the type of window identi?ed by 
the process shown in FIG. 12. 

In yet another example embodiment (not shown), the dif 
ferent windows are used in the multi-imaging scanner 12 that 
include some indicia that is scanned by the person who 
installs the window in the scanner. The scanning of the indicia 
by the installer sets-up the scanner 12 with the appropriate 
maximum exposure time for that window being installed. 

In one example embodiment, the imaging system 10 is 
programmed within processor 44 or through a remote proces 
sor (not shown) to operate using a global shutter mode. Unlike 
sensors that use rolling shutters, sensors located in the cam 
eras 30 with global shutter modes are able to expose over only 
a small portion of the frame time, allowing time for the 
illumination system 34 tied to each camera 30 to ?ash inde 
pendently during each camera’s respective exposure period 
without interference. A further detailed discussion relating to 
global and rolling shutter modes is found in Us. application 
Ser. No. 12/333,844 entitled ELECTRONIC SHUTTER 
FOR A DUAL-MODE IMAGER ?led Dec. 12, 2008 and 
assigned to the assignee of the present disclosure and is incor 
porated herein by reference in its entirety. 
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The processor 44 or remote processor (not shown) in the 

imaging system 10 is coupled to the cameras 30 to control an 
electronic shutter and exposure time of the pixels located on 
the sensor arrays within the cameras illustrated in FIGS. 1 and 
2. The electronic shutter includes a global shutter mode. The 
global shutter sensors are then programmed to operate 
between at least two pre-set exposure times that are antici 
pated for scanning. For example, the pre-set exposure times 
would be adequate to decode a target barcode 14 through the 
maximum required working range R D. 

In yet another embodiment, each camera 30 is provided a 
dedicated illumination system 34 that is only energized when 
the camera is capturing an image from the target barcode 14. 
The illumination system 34 is bright enough that the maxi 
mum required exposure time is so short that the exposure will 
always be terminated before the next camera in the plurality 
of cameras 30 begins to capture an image. As a result, the ?rst 
imaging camera will not be exposing when the illumination 
system for the next camera is activated, and the exposure of 
the ?rst camera will not be affected by the illumination ?ash 
of the second camera. The cameras 30 in the exemplary 
embodiment are exposed in sequence, each ending its expo 
sure before the next is energized. When all cameras 30 have 
captured images from the target barcode 14, the sequence 
repeats. 
What have been described above are examples of the 

present invention. It is, of course, not possible to describe 
every conceivable combination of components or methodolo 
gies for purposes of describing the present invention, but one 
of ordinary skill in the art will recognize that many further 
combinations and permutations of the present invention are 
possible. Accordingly, the present invention is intended to 
embrace all such alterations, modi?cations and variations that 
fall within the spirit and scope of the appended claims. 

What is claimed is: 
1. A multi-imaging scanner for imaging indicia located on 

target objects, the multi-imaging scanner comprising: 
a housing supporting one or more transparent windows and 

de?ning an interior region comprising one or more cam 
eras for imaging indicia on target objects as the target 
objects approach a desired range of the multi-imaging 
scanner; 

a sensor array associated with each of the one or more 

cameras for capturing a series of frames within a respec 
tive ?eld of view of each of said one or more cameras; 
and 

a processor coupled to said one or more cameras for imag 
ing and decoding the indicia on said target objects cap 
tured in said frames by said one or more cameras, said 
frames comprising a ?rst frame having a ?rst pre-set 
exposure time and a second frame having a second pre 
set exposure time such that ?rst and second pre-set expo 
sure times are of different duration, 

wherein at least one of the ?rst pre-set exposure time and 
the second pre-set exposure time is based on a light 
transmission ef?ciency of the one or more transparent 
windows; and 

wherein said one or more transparent windows comprise an 
indication source as to the composition of the glass 
forming the window such that said processor evaluates 
said indication source to selectively elect said ?rst or 
second pre-set exposure time from a pick list. 

2. The multi-imaging scanner of claim 1 wherein said ?rst 
and second pre-set exposure times are selectably elected by 
said processor. 
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3. The multi-imaging scanner of claim 1 wherein said ?rst 
pre-set exposure time is less than said second pre-set expo 
sure time. 

4. The multi-imaging scanner of claim 1 Wherein said 
processor evaluates said imaging and decoding of the indicia 
captured in said ?rst frame and if said indicia are not readable, 
said processor selectively elects said second pre-set exposure 
time from a pick list. 

5. The multi-imaging scanner of claim 4 Wherein said 
processor evaluates said imaging and decoding of the indicia 
captured in said ?rst frame and if said indicia is not readable, 
said processor selectively elects said second pre-set exposure 
time from a pick list having an exposure duration time greater 
than said ?rst pre-set exposure time. 

6. The multi-imaging scanner of claim 1 Wherein said 
indication source is a barcode located on said one or more 

transparent Windows. 
7. The multi-imaging scanner of claim 1 Wherein said 

indication source is a magnet located in said Window detected 
by a magnetic sensor located in said housing. 

8. The multi-imaging scanner of claim 7 Wherein said 
magnetic sensor is a hall effect sensor. 

9. The multi-imaging scanner of claim 1 Wherein said 
indication source is an optically readable object that read by 
an optical sensor. 

10. The multi-imaging scanner of claim 1 Wherein said 
indication source is read by said one or more cameras. 

11. A method of operating a multi-imaging scanner for 
imaging indicia located on target objects, the method com 
prising: 

supporting one or more transparent Windows in a housing 
that de?nes an interior region; 

imaging indicia located on target objects With one or more 
cameras as the target objects approach a desired range of 
the multi-imaging scanner; 

capturing a series of frames Within a respective ?eld of 
vieW of each of said one or more cameras With a sensor 

array associated With each of the one or more cameras; 
coupling a processor to said one or more cameras for imag 

ing and decoding the indicia on said target objects cap 
tured in said frames by said one or more cameras; and 

allocating a ?rst frame in said frames With a ?rst pre-set 
exposure time and a second frame With a second pre-set 
expo sure time such that ?rst and second pre-set expo sure 
times are of different duration, 

Wherein at least one of the ?rst pre-set exposure time and 
the second pre-set exposure time is based on a light 
transmission ef?ciency of the one or more transparent 
Windows; and 

Wherein said one or more transparent Windows comprise an 
indication source as to the composition of the glass 
forming the Window such that said processor evaluates 
said indication source to selectively elect said ?rst or 
second pre-set exposure time from a pick list. 

12. The method of claim 11 further comprising program 
ming said processor to selectively elect said ?rst and second 
pre-set exposure times. 

13. The method of claim 11 further comprising evaluating 
With said processor the imaging and decoding of the indicia 
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captured in said ?rst frame and if said indicia is not readable, 
using said processor to selectively elect said second pre-set 
exposure time from a pick list. 

14. The method of claim 11 further comprising evaluating 
With said processor the imaging and decoding of the indicia 
captured in said ?rst frame and if said indicia is not readable, 
increasing the pre-set exposure time in said second frame to a 
value greater than the pre-set exposure time in said ?rst frame. 

15. A multi-imaging system for imaging indicia located on 
target objects, the multi-imaging system comprising: 

a scanner having a housing supporting one or more trans 
parent Windows and de?ning an interior region compris 
ing one or more cameras for imaging indicia on target 
objects as the target objects approach a desired range of 
the multi-imaging scanner; 

a sensor array associated With each of the one or more 

cameras for capturing a series of frames Within a respec 
tive ?eld of vieW of each of said one or more cameras; 

a processor coupled to said one or more cameras for imag 
ing and decoding the indicia on said target objects cap 
tured in said frames by said one or more cameras; and 

a pick list programmed into said multi-imaging system 
having a plurality of pre-set exposure levels to be selec 
tively elected by said processor for said frames for said 
one or more cameras each having a ?rst frame With a ?rst 

pre-set exposure level and one or more sub sequent 
frames having a subsequent pre-set exposure level 
Wherein said subsequent exposure level is selected from 
said plurality of pre-set exposure levels, 

Wherein at least one of the ?rst pre-set exposure level and 
the subsequent pre-set exposure level is based on a light 
transmission ef?ciency of the one or more transparent 
Windows; and 

Wherein said one or more transparent Windows comprise an 
indication source as to the composition of the glass 
forming the Window such that said processor evaluates 
said indication source to selectively elect said ?rst or 
second pre-set exposure time from a pick list. 

16. The multi-imaging system of claim 15 Wherein said 
subsequent exposure level is selected from the plurality of 
pre-set exposure levels When said ?rst frame having the pre 
set exposure level is unsuccessful in reading the target object. 

17. The multi-imaging system of claim 15 Wherein said 
level or levels in said plurality of pre-set exposure levels, ?rst 
pre-set exposure level, and subsequent pre-set exposure level 
are associated With the time that the sensor array is exposed 
for said one or more cameras. 

18. The multi-imaging system of claim 15 Wherein said 
level or levels in said plurality of pre-set exposure levels, ?rst 
pre-set exposure level, and subsequent pre-set exposure level 
are associated With the intensity of the exposure on sensor 
array for said one or more cameras. 

19. The multi-imaging system of claim 15 Wherein said 
?rst pre-set exposure level and subsequent exposure level for 
each of said one or more cameras is selected from the plurality 
of pre-set exposure levels such that the multi-imaging system 
operates at a maximum predetermined exposure level. 

* * * * * 
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